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Effect of Drying Condition on Kinetic and Quality of Jackfruit Drying
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Abstract

The objectives of this work are to investigate drying of jackfruit using various heat sources (Solar energy, Infra-
red radiation and combined IR and hot air) and to study effect of heat sources on drying kinetics of jackfruit. The drying
of jackfruit was carried out with drying temperature ranging between 50 and 70°C at constant infrared power of 1,000
W. The results were comparatively evaluated with conventional solar drying and evaluation of sensory taste in each
drying condition was determined. The results showed that drying rate was a non-linear function of drying time while
drying using high temperature of 70°C had low brightness compared to each other drying temperature. By sensory
evaluation, dried jackfruit with drying temperature ranging of 50-70°C with three different heat sources were insignifi-
cant different (p<0.05). Additionally, studying of effect of heat sources on drying processes showed that drying time of
jackfruit drying using combined IR and hot air was lower than drying with solely infrared and solar energy, respectively.

Keywords: Jackfruit Drying, Hybrid Energy, Solar, Hot air, Infrared radiation
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A1519% 1 Mathematical equilibrium moisture content models for jackfruit (ﬁﬂuﬂmﬂm [1])

Model name Model Equation No.
Henderson (1952) M :[—ln(l—RH)T/C )
ea | AT+B)
i R P
Oswin (1967) Meq = A[ } +C )
1-RH
Halsey (1948) RH= expl(-AR(T+273.15)M "] 3)
BET (Brunauer et al. 1938) RH____1_ DM (4)

1
"I-RHM_ M C M C
eq m m
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BATITIUANUFY (Moisture ratio, MR) [1]

MR = Moisture Ratio =

in eq )

A A 4 Ay o . A A A o . A
o M9 AWAISUAUYBITAY (% dry-basis), M B ANuAUTIIATlA 9 YeaTaq (% dry-basis) 1Az M_ A

sin eq
ANFUANRAVBITER (% dry-basis)
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13197 2 Coefficient constant of selected equilibrium moisture content models for jackfruit in temperature range

40-65°C
Model name Constants in model R’ RMSE
Halsey A=16.66 B=-2.316 0.963 0.943
Modified Henderson A=2.192 B=-303.651 C=2.309 0.960 1.050
Oswin A=0.135 B=0.310 0.955 1.114
BET =0.0115+0.0000165T,, , C = 4.9422-0.0111T,_ 0.966 0.965
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M13197 3 Colorness value (CIE lab)of dried jackfruit at various drying conditions

Color of dried products

Drying condition Lightness Redness Yellowness A
E*
(L*) (a*) (b*)
Solar drying
Avg. temp.51.1°C 73.76° 520" 2437 30.04°
Hot air drying
b d d b
53.3°C 64.17 12.72° 58.85 9.69"
b b
61.5°C 68.02° 10.22 51.10 6.67"
fo) cd c c be
72.1°C 69.20 11.59 54.79 12.11
Solar + Hot air drying
o e b cde cd
58.7°C 73.91 939 56.62 14.60
d b
66.7°C 72.59° 9.60 59.38° 6.83"
o a e cde d
75.2°C 58.48 14.56 58.10 17.08
Infrared drying at power of 1,000 W
59.7°C 61.78" 13.55% 56.24cde 13.94cd
ds d d
65.7°C 59.21° 13.52° 55.41° 16.07°
b d d bed
72.7°C 64.18 13.60° 58.81° 12.86

Mean within the same column with different letters are significantly different at the 95% confidence level.
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